The role of mitochondria in mTOR-regulated longevity.
Several unbiased genome-wide RNA interference (RNAi) screens have pointed to mitochondrial metabolism as the major factor for lifespan regulation. However, conflicting data remain to be clarified concerning the mitochondrial free radical theory of aging (MFRTA). Recently, mTOR (mechanistic target of rapamycin) has been proposed to be the central regulator of aging although how mTOR modulates lifespan is poorly understood. Interestingly, mTOR has been shown to regulate many aspects of mitochondrial function, such as mitochondrial biogenesis, apoptosis, mitophagy and mitochondrial hormesis (mitohormesis) including the retrograde response and mitochondrial unfolded protein response (mito-UPR). Here we discuss the data linking mitochondrial metabolism to mTOR regulation of lifespan, suggesting that hormetic effects may be key to explaining some controversial results regarding the MFRTA. We also discuss the possibility that dysfunction of mitochondrial adaptive responses rather than free radicals per se contributes to the aging process.